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ABSTRACT 


Management information systems have gained in importance 
as the complexity of modern business has increased. To date, how- 
ever, the concept has been presented at a high level of sophistica- 
tion, thus barr its use to small companies whose finances and 
expertise are lacking. The need for a systemmatic treatment of data 
to provide information for management within small companies is in 
many cases acute. 

This thesis presents a method of producing a management 
information system that would have general application to companies 
of widely varying needs and limited resources. Attention is given 
to presenting the concept in a form understandable by management 
rather than in the jargon of the data processing specialist. 

lt is hoped that from the outline presented here, both 
management and the systems analyst can develop the details to apply 
this system to their needs. 

The actual programming of this system is a highly 
technical task. Once programmed, however, this management informa- 
tion system could be used quite easily and economically by smal] 


business. 


hereraiit aenapiee oar tan) iar 
birm GecaH 1? <eenie SePndepics tient ot eau of) gninrost code aaa ee 
orel to sngiverty. otinpiaseye 6 1A) beer GAT «pridoeh eve c812 9g - 
iia} esineqnts Mame diatis sotregsnen Tete ianaint soheg qot 
| own wu wat 
reecataietetea we enh sabia: Ty lavttean e Sinecey elas atdTs” Yo 
ations aphae tana tage fewnee eved bthiow: polls wodnye 
ev te.) | Hokdewdan 26grwhzn' tached tie chem gn Bye, Yt ois 
rjoomamannas Nd eit Ag aes etre aay te Jasons HS amt n 197% . ro 
Geiletoens entewyatin iret ot) (Fo atigist aie at sort te oo 
died) ,atait beanoseng bn? 1200 oF moTT JN Gage eT at 
vices of etiovel wily qofaved neo. seyinne comreye of tae 
| +zhsen vias 03 meaaye 
vivGlt © ef mmgeye eit Yo galnderetig leuren edt o 
~vivetn’ SnininotyeHbas €E49 , TeveWer! Lianne sear aleoet 
tenet ve —, Te ae ra 


<< oe 
vo. 


TABLE OF CONTENTS 


Page 
PINRO CUE Weamarevanete cts 6) eval tvevelete et ce ctiwared alctgia vane Gale ites: Soha cie were 1 
TherNeed Tor Intormat ton SystemsS<....4. cs s6- Z 
What is a Management Information System...... 4 
CHAPTER 
leememes Yoo e tis © ONCE Ritennrns onc crsters scree ours cee aatereess one Sacerervat eles 9 
SiMolhe hey Ol SUNG USE lom.celetne crore cies ete a siovenenettes 10 
Machine Requirements and Costs... ci. 6s sees 0 cis 1] 
Modularitycand] Rlextb tl heyinsew ess «iciere sa lscawss 13 
(ee P Ue CO ee MSY SIGE Scars wat era ioe ereecatet a see yai shes aha caters 17 
De Gaalh ali O mets OM otecere fre, olrckate miceawone towel eens a) coeretens ly 
Master INTORMAT OM ceo a ss icis ss less slaw alesealaielstetene 22 
TES HENO LI tae OIG (ie serene eneuse teres peewee ey seals varebs, chaonrets 30 
Ie mE UAGS creer sick te cater ee ates weeps ee Fane rav ane oon 3] 
MAC HOSie.Seresto rcs teeter ene anal a woes are 3] 
Desilleinait (Oneal areveters eee enecete carne oe 33 
DESen NDE TONS «8 cee emen che sete as guene-s 34 
IARIwei Nee Dine Nery meses tae trea Nt cota men eae ure fo dda 43 
BECOUNT PMG GREDOR BSia- a. hele arsteserersiey crete svg ea sceieceee 46 4h 
REDOlES a te Che wOpe ret iMGn Le Velie. s7.ca ete otses ie anercrecs 6 
Top, Management -REPOTUS..cc cece ties. e.esi ce cs ates 47 
Irae HERONS TE CaWINMU Stee at sorsututavehste ste ace a ce's sae, no wie ats she hg 
BACkKGhOUma TCOMpat VES iccsniesia secs ate sino sean ieceyols 49 
Mews AMD ler COMPANY esate seers crete siacs os isang c crsies eee 52 
EXDANS hOlMOl Eliee oY S TEMsqts sain ies spelt <1 eke ca thve 79 


V. GONGE Wis HONS aasten ere: stare oe oa ayets wragecals lel s s)sle ise exe7sils's” se 0 8] 


ee eo ane 
owe: tO FIBAT 
ae yo 
vpn a 7 
| Be ee Te PEE hob tty ha iol ll ob 70 onTat 
_ 7 
esvaoewae ** ened VC notapiote! 167 baat att 
= ; 7 
i linc tedeve colsamieh sHomennden 6 et sar 
ATTIAKS 
¢’ sna a O44 4ER4 aepeaedsegatecetes 1 eaeaaay “eleve ro 
' | . ‘ evotweeerere +-eaneet s J wr yi is ther if - 
ft * gae a Vee cea ise 3¢ - VAG out ne tune? acinizaeh a 
- 
ci bdo gi'swewh/ cose) KMRae ore bie visita loon \ 2a 
7 Ls. oa dha te bows tte ba oMQ TONE, THY OT TURAL SBS 
Yi oar eecetea,er arene” le wi te coal ds To Lennit { isedad a 
s seoaeenreee . ' ‘ ob ai afanenel iremrotnl eI 2 ‘6h 
a ee ae ee ee ee os bie peb ec neiean rion) sitt 
ee ee ese “eee ewee MPRVONEA grt 
TE aig eka beaded attp Paver anmeeeetes bay Bh 
tt oeeoreaevrewwvear cvecaunbaeaeaee ff 12 
£ exctaesevaee ever eae vile 4. $a) ates laqinoesd 
Ee teh Ss eee ea Pee 


ea ldabedse vans endesds end oceneeS1@ORh COTIINOSIA + 


on 


ae - low ae ew cuca es [OVSd Sabteveqd ed? Js es, - 


tL pepeae ed dbece tne oe cht, STOR sroregnat aot 


- er seu wi nate tT 


vl 
Pp Daika®er qeoeesenashaed tae eee 


(se 7 iL iak See cate ee ae i atti ie piss 
alt « wt : ae - i 
- 


Sz : ; one a eeeeerae 32 + wean ed neo YAIRI ws aaa ‘aan 


- 
7 7 : 
RONEN eee an demess press ne ey pet Yo ne be n a 
- 7 = ae) 


sae, Se aint os a djew es )e bate , a ve KOTSUS OM 


a 


TABLE OF CONTENTS 


Page 
BI} BL 1OGRAPHY 


APPENDICES 


eoeoeeereee eee eee eee eee eee wee eevee eee ese ee wee eee ee os 


a 


ne eT rol ip 


. 


- 
aa ieee ital vie 


Pista cng ge Garr es 86% w4e ‘ 
i 
7 


, 


ee 


INTRODUCTION 


Much has been written in recent years about something 
called a ''management information system'' or M.1.S. The concept of 
M.1.S. has received much publicity and has been greeted with varied 
reactions. Since the time that M.1I.S. was first invented during the 
Second World War, computing journals and business periodicals have 
presented hundreds of articles about it. Many of these articles, 
however, although ostensibly geared to inform the businessman, have 
created some confusion and many misgivings about the practicality 
of the management information concept. 

There are now numerous different types of management 
information systems in operation. There is, however, a prominent 
feeling of discontent with the state of information systems in 
general. What progress has been made by business people in imple- 
menting management information systems, has been made by large, 
sophisticated businesses and has been concentrated primarily in the 
area of financial or accounting systems. 

Until very recently with the introduction of systems like 
IBM's System/3, little progress has been made toward implementing 
management information systems for smaller, less sophisticated 
businesses. The benefits of M.I.S. to these companies, however, may 
be as great. The reasons why moderate-sized firms have not begun 
to use management information systems appear to be three. The first 


reason is a lack of understanding of the concept of management 
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information systems and the advantages to be received through using 
M.1.S. A second reason is a lack of funds and knowledge to implement 
the complex systems that have been discussed so much in the last few 
years. And the third reason for the slow development of M.I.S. in 
these firms is a lack of concern on the part of management informa- 
tion specialists with implementing small scale systems that would 
be of assistance to moderate-sized businesses. 

lt is the purpose of this paper to present a basic 
management information system that can be practically implemented 
by small (and large) businesses and that does not require a large 
outlay of funds on the part of the user nor computer expertise. 
A basic hypothesis of this paper is that the system to be presented 
here can provide the basis for the complete information needs of a 
company. Although the system may be implemented in its most basic 
form, it can be made more elaborate as needs and the level of 
sophistication of the user become greater. 

Before presenting this management information system, 
it may be beneficial to first examine the need for information 


systems and determine just what a management information system is. 


The Need for Information Systems 


As businesses and industry become more and more complex, 
the need for information or data becomes increasingly great. Ever 
increasing numbers and types of inputs must be recorded on business 


forms such as invoices, sales slips, or purchase orders. Information 
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about these transactions will be required either internally by 
management or Operating personnel, or externally by customers, 
creditors, investors, or government agencies. 

Management requires various forms of this information for 
decision making, planning, co-ordination and the controlling of the 
activities of the organization. If these activities are to be car- 
ried out effectively, accurate information or data is of the utmost 
importance. There must be some information ''system.'"! 

An information system could be defined as a system of 
record keeping that presents some picture of what has happened to 
the economic and other affairs of a business by first processing 
the information inputs of the business in some way. 

Even though business executives are aware of the endless 
need for factual data, there has been a lack of constructive move- 
ment on the part of businessmen themselves to improve their informa- 
tion systems. H. S. Gellman, writing in Cost and Management, states 
that ''. . . many companies spend large amounts of time and money 
improving their manufacturing and marketing operations but pay little 
or no attention to their information proeesces | 

Information systems in the past have operated seemingly 


oblivious to the needs of management. Data contained in them has 


Wess more discussion of information systems, see: C. 0. 
Elliott and R. S. Wasley, Business Information Processing Systems 
(Homewood, I]linois: Richard Irwin, Inc., 1968), pp. 35-61. 


on S. Gellman, ''Improving Management Information Systems,'' 


Cost and Management, September, 1968, p. 20. 
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been faulty or insufficient for the needs of decision makers. 
Written records within information systems were often limited to 
information required for the accounting function. 

Today, the computer provides the ability to go beyond 


3 


the accounting-type or ''custodial accounting systems''~ as they are 
often called. The tremendous storage capacity of computers makes 
it possible to store large amounts of information which can be 
recalled at a moment's notice to aid in the planning and control 


functions. A system that can take advantage of these facilities 


is often called a ''management information system." 


What is a Management Information System? 


Over the past ten years or so, companies have gradually 
turned to computers to handle many of the repetitive accounting 
functions. One by one, the various accounting applications were 
converted to data processing as time and resources permitted. These 
conversions were usually made independently of one another and 
there was little attempt to integrate them into a single system. 

A more recent concept has been to process accounting 
information for uses other than just the accounting functions. It 
became logical to expect accounting data to be presented in a form 
useful to management for decision making. The emphasis changed 
from historical record keeping to the processing of information 


requests as required and on demand. 


sel liott and Wasley, Business Information Processing 
Systems, Pp. 35, 
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Figure 1 shows the type of information system that is now 
utilized. The base of the triangle represents the data base for the 
entire system. It is this data base that provides all the accounting 
data in the same manner as older systems. This accounting data is 
utilized further up in the triangle by middle and top management in 


some different form. 
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FIGURE 1 


Brorert V. Head, ''Management Information Systems: A 
Critical Appraisal ,‘' Datamation, May 1967, p. 22. 
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Best use can be made of the data base when the management 
information system has been well planned and correctly implemented. 

Although our diagram serves to define M.1.S., a verbal 
definition is more difficult. The reason for this is simple. The 
information requirements of each company, and in fact each manager 
within the company, are different. To Lynn Townsend, the Chairman 
of the Board of Chrysler Corporation, his morning report showing the 
number of units produced the previous day compared to same day 
last year, is part of his information eyecenue To a marketing 
manager, the news that eight per cent of his sales is coming from 
twenty per cent of his products, is management information. Yet, 
a report showing that a company now has the industry's largest 
parts and accessory catalogue, may not forma part of either man's 


management information system, 


Management information is a system in which 
the requirements at each level of management are 
carefully determined in advance of need and are 
then produced from an integrated system at pre- 
determined times and in a form suitable for the 
following purposes: (1) for setting objectives, 
(2) for shaping and evaluating alternative 
strategies, (3) for making decisions, (4) for 
measuring results. 


> Jeremy Main, ''Chrysler's Well-Ordered Comeback by the 
Numbers,'' Fortune, November 1968, p. 167. 


GR A. Kronenberg, ''Weyerhauser's Management Information 
System,'' Datamation, May 1967, p. 28. 
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Some of the confusion surrounding M.1.S. can be alleviated 
if we view all such systems as being composed of two components: 
the support system and the operating yenenit The support system 
includes those activities required to generate and manipulate data 
(for example, data gathering and programming), while the operating 
system is that portion of the overall system that uses the data as 
an aid to planning and controlling company activities. 

Concern with the support system can be left almost 
entirely up to the technical specialists, thus freeing the company 
managers from any deep involvement in the technical aspects of M.1I.S. 
This will be the basic approach of this paper. Those managers who 
do not realize that they need not give prime concern to the support 
portion of M.1I.S. generally regard management information systems 
as too complicated for their company. 

The more familiar that management personnel are with the 
problems of their technical specialists, however, the better will be 
the communication between the two divisions. For this reason, it is 
highly desirable that executives become as knowledgeable about the 


technical aspects of M.I.S. and data processing as possible. As the 


line support system/operating system dichotomy is quite a 
common distinction in practice but is seldom pointed out in the lit- 
erature on the subject. In my opinion, lack of understanding of 
M.1.S. can usually be attributed to confusion regarding the technical 
aspects of the subject. For more discussion see: Donald F. Cox and 
Robert E. Good, ''How To Build A Marketing Information System,'! 
Harvard Business Review, May-June 1967, pp. 145-146. 
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management information system being utilized by a company becomes 
more complex and begins to make use of some of the techniques of 
management science, the technical knowledge of management also must 
increase. 

As a good generalization, the executive who begins to 
perform in the capacity of technical specialist rather than as a 
manager in the designing and implementation of management informa- 
tion system, will likely become bogged down by details and wil] 
progress very slowly with the total system. 

Both the support system and the operating system will be 
dealt with in this paper, although concentration will be given to 
the details of the support system. As will be pointed out in the 
following chapter, a basic concept of this system is that the support 
system will be designed to make the operating system as simple and 


easy to use as possible. 
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CHAPTER | 


THE sCONCEPT VOF sible vo ¥ STEM 


There presently exists a gap between current knowledge 
about techniques of management information systems and common 
practice. It is the objective of the management information system 
presented here, to provide moderate-sized businesses with a tool by 
which the information already available to the firm (or not presently 
available) can be gathered, sorted, summarized and presented in 
forms most useful to the management of the firm. Like most other 
management information systems, the accounting system of the firm 
provides the basis for the information system. The accounting 
records are rearranged and merged with other data to provide inform- 
ation of broader concern than the accounting records from which the 
information was obtained. 

Although the system presented here is somewhat simpler 
in concept than most other forms of management information systems, 
it can exhibit all of the characteristics of a well-designed manage- 
ment information system. According to H. S. Gellman, the character- 


istics that must be exhibited by a well designed system are: 


1. Supply complete, accurate and timely data. 


Usp S. Gellman, ''Improving Management Information Systems,'! 


Cost and Management, September 1968, pp. 20-21. 
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2. Report only the necessary levels of detail, 

3. Present data to the decision maker and planner 
in a form that minimizes the need for further 
analysis and interpretation. 

4, Meet the needs of each organizational unit 
as well as the needs of the organization as 
a whole. 

5. Merge financial and production data to help 
measure performance, control costs, and 
facilitate planning decisions. 

6. Identify, structure, and analyze significant 
past events and forecast future events through 
the use of advanced mathematical techniques. 


7. Present information uniformly and consistently. 


8. Use people and machines effectively to achieve 
optimum speed and accuracy at lowest cost. 


9. Provide flexibility - adaptability to change. 


As will be pointed out as this system is described in 
further detail, much of the design of each firm's management inform- 
ation system is left in the hands of the firm utilizing it. The 
system itself provides the ability to use its components in numerous 
ways, and it also provides a means for linking other components 


from outside the system to the system itself. 


Simplicity for the User 


A major objective in designing this system was to create 
a system that was easy for the user to learn about and use. There 
should be no need to delegate the work involved in utilizing this 


system to computer experts, although companies now employing these 
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people would no doubt make use of them. Rather, people presently 
employed in the firm doing manually (or by machine) what the M.1.S. 
would assume, should be well qualified to handle the operating- 
system portion of the overall system. They would require only a 
basic understanding of data processing and a knowledge of the 
abilities of this system. 

The support-system component, on the other hand, requires 
highly trained data processing systems, and programming personnel to 
initially program and implement the system. Once this initial pro- 
gramming is completed, however, any number of companies can utilize 
the programs. The most practical way for the small business to 
utilize this system would be on a data-center basis. An existing 
data center or a data center created as a pooling of resources of 
several potential users of the system, would handle the support 
system, leaving the design of the operating system of each user's 


M.1.S. to the individual company. 


Machine Requirements and Costs 


This management information system is not designed 
specifically for any one computer or family of computers, but rather 
is intended to be implemented on any moderate-sized commercial 
computer. Although a computer system employing only tape storage 
and no random access devices could be used for this application, 


typical of a more efficient configuration would be: 
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1BM Model 30 Central Processing Unit 
2 Disk Drives 
4 Tape Drives 
Reader / Punch 


Printer 


More sophisticated equipment such as a faster central processing 
unit, and extra on-line storage would add to the overall efficiency 
of operation. 

The ''computer-utility'' concept of processing, that is 
becoming increasingly popular today would be ideal for the operation 
of this system. General users of the management information system 
could pool their resources to support one common computer facility 
and would share in the cost of its operation. Typical of such an 
arrangement would be a twelve-company consortium renting an 1|BM 
Model 30 system similar to the one suggested above. The monthly 
costs would break down as follows: 

Monthly Costs 

Equipment Rental 

IBM Model 30 - 16K 
223 Wap iskeDrives 
4 - 2401 Tape Drives 


1 - 2540 Reader Punch 
1 - 1403 Printer - 800 lines per minute S$ 4,000 


Data Processing Staff 
Manager 1,000 
Systems Programmer 800 
Programmers (2 at $600) 1,200 
Operators (2 at $350) 700 
Key punch operators (3 at $300) 900 


forward $ 8,600 
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forward $ 8,600 
Rental of space 500 
Supplies 500 


Total Monthly Cost (for 12 companies) $ 9,600 


Total Monthly Cost per Company Se Dyce) 6f0) 


As various companies would make greater use of the 
facilities than others, there would be an accounting system to charge 
each user a variable portion of the total costs according to usage. 
Since this single application likely would not fill the total avail- 
able computer time, other applications or other users could help 
absorb a portion of the monthly costs. 

The initial programming costs to get this system opera- 
tional are less easily estimated, but a figure of $20,000 to cover 
one man-year of programming at $10,000 per year, and an equal 
amount for machine time for testing would likely be a conservative 


estimate of costs. 


Modularity and Flexibility 


As a general rule, the designing of a truly sophisticated 
2 ; A ee? 
management information system in the beginning will no doubt fail. 


It is usually best to implement a well-designed basic system of a 


ar ehn Dearden, ''How to Organize Information Systems,'' 
Harvard Business Review, March-April 1965, p. 65. 
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14 
modular nature that can be added to as members of the organization 
become more sophisticated in their use of it. 

Most well-read managers today know that M.I.S. makes use 
of such concepts as decision theory, model building, simulation and 
management by exception. What many managers fail to realize, how- 
ever, is that all of these concepts are useless without a sound data 
base on which to apply these concepts. The techniques cited here 
add a great deal of sophistication to a workable basic system. This 
paper is concerned with presenting a technique for establishing a 
basic system to which more complex techniques can be applied later. 

This system is flexible enough so that the basic system 
developed by each user will be unique to that user's requirements. 
As requirements change or become greater, changes in the systems or 
additions to it can be made with a minimum of difficulty. The 
information that comprises each user's basic system is dependent 
upon (1) the information requirements of the firm, (2) the level of 
sophistication of the user, and (3) the economics of providing the 


input to the system and processing it. 


The Abilities of the System 


Although the remainder of this paper will be devoted to 
explaining the details of this management information system and its 
operation, a brief outline of the capabilities of the system can now 


be given. 
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1. It will read predefined records and files. 


2. It will printed formatted lines of 132 char- 
acters or less. 


3. It will select records for processing 
according to instructions given by the user. 


4. It will sort files into defined sequences. 
5. It will summarize information. 

6. It will create new records. 

7. (It will perform certain logical operations, 


such as equal, greater than, or less than. 


8. It will perform certain arithmetic opera- 
tions, including; 


add; subtract; multiply; divide. 


In addition to those aspects of processing that are avail- 
able in the system, the user is able to customize the system to his 


requirements by specifying: 


]. Input formats. 

2. Contents of all files and records. 
3.) Codingrsystem. 

4. Output format. 

5. Timing of processing 


6. Level of sophistication. 
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System Summary 


The overall concept of this system can be summarized 


using a simplified systems chart of its operation. 


User-designed input 
transactions and 
master records 
ey can be merged 
and processed using 
this management 
information system 
S to produce either 
afon j that must be further 
processed using this 
M.1.S. or some other 
programs to produce 
a finished report. 


finished reports or 
"'documents'' which 
For a more detailed systems chart that outlines the pro- 


consist of information 


cedures of a typical system using this version of M.I.S. refer to 
Appendix A. A description of each step is included for readers who 


are not familiar with systems charts. 
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CHAPTER 11 


INPUT TO THE SYSTEM 


Two basic inputs must be provided for this Management 
Information System. The first, detail information, will present 
the variables that will be used repetitively to produce the final 
product of this system. Master information, on the other hand, will 
be required to provide historic data as well as to specify the out- 


line for each job and the instructions for carrying it out. 


Detail Information 


Since detail information is required by any system to gain 
meaningful data, it is most easily recognized and understood. It 
will be dealt with first. Although this M.I.S. can be designed to 
include much more than accounting data, it is convenient to use 
accounting entries to initially explain the workings of it. 

Fundamental to this system is the idea that the user should 
be required to make only a minimal amount of changes in his existing 
procedures in order to utilize this system. With this in mind, the 
system will accept input in much the same form as would be required 
by a manual system or another computerized system. That is, this 
system will process information from coded invoices, cheques, cash 
receipts and vouchers, and will accept journal entries of convention- 
al design. 


The primary consideration that must be given to input 
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formats to be used, is the detail that will be required later as 
Output. In some cases, it will be most efficient to expand the 
existing coding block to include a finer breakdown of entries 
than was previously used, to provide the input to detailed output 
reports. 

Following are samples of the type of input that might 
be designed by the user of this system, as well as a description of 
how these entries would be prepared by a card punching operator or 
tape encoder. 

This layout would describe a single input entry or card. 
The method of producing this record would vary slightly depending 
on whether the original document was a coded invoice, a journal 
entry, or some other source document. The card punch operator would 
have instructions to allow her to pick up this information from 
various spots on different documents. The completed record, however, 


would always take this identical format. 
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CODED DOCUMENTS 


A major portion of theoriginal input into this system 
would be in the form of source documents that are coded, using a 
coding stamp such as the one shown. 

Many companies would presently use a coding stamp or 
block with less detail than this. The time required to create 
more coding would be well spent. Data such as date and reference 
number would already appear on the document itself and would not 
have to be re-entered as the card punch operator would have instruc- 


tions regarding data needed off of the document itself. 


A CODING STAMP 


Account a Pee 


The following journal entry is typical of another form 


of source document. 
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Master Information 


That portion of master information that would provide 
the historic data for this system is referred to as the systems 
files. 

A basic concept of this system is that a central or 
master file could be used to produce most of the accounting and 
management information required by most businesses. However, some 
information (for example: personnel records) could be handled 
more efficiently in a separate or secondary file. 

Typical of the type of file that would constitute the 
heart of this system is the following exhibit. The user of this 
system would have the ability to specify this ''Master File'' when 
the system is first implemented. Once the record design has been 
decided upon, however, changes to its design would involve consider- 
able effort or at least would require the services of trained 
programmers, so would constitute a portion of the ''Support System!'. 
This then would be outside of the responsibility and ability of 
the system user. Changes to content within the pre-defined format 
could of course be performed by the system user. Care should be taken 
to allow for future contingencies by allowing extra unused fields 
and allowing plentyof space in all utilized fields. Changes would 


not be difficult for programmers if required, however. 
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As stated earlier, there should be little need for addi- 
tional files if the master file records are designed to be used for 
many diverse tasks. 

Although a complete master file might prove to be unwieldy 
for some unique applications, it is a relatively simple matter to 
break down the master file, using the selection routine, to create 
a smaller special purpose file in the same format as the master file. 
Standard programs or specially-written programs can then be used to 
operate on the condensed file. 

Some auxiliary files that may be required and that might 


not lend themselves to the standard format are: 


1. Personnel Files 


2. Inventory Files 


A sample personnel file record in a format different from 
the standard master file is shown here. 

A sample inventory transaction record is shown next. 

As will be shown later, the inventory master record would 
be much more extensive than the detail record used to update the 
master. 

Although some applications might require the inventory 
record to be of a unique design, the standard input format for a 
company might be employed. 

The systems user would not have to concern himself too 
much with how systems files such as those shown here were set up. 


He would be more concerned with understanding what the files 
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The Fields Comprising a Master File Record 


Field: Explanation: 


Record Type To identify this as a Master File Record 


and specify what fields will be encount- 


ered 

Branch Number Useful for consolidated and branch 
reporting 

Major Account Number Most broad accounting distribution code 


(Note: Chart of Accounts Exhibit D) 


Sub lo 2e3. 4 Few companies will break down their 
accounting entries to so fine a classi- 
fication as suggested here but the 
provision of unused classifications allows 


for further sophistication 


Department This code could be included in one of the 
above sub-accounts. This field would be 
particularly useful for companies employ- 
ing departmentalized accounting or cost 


EGEMESrS - 


Description An alphabetic field of description can be 
included where required. Some companies 
may utilize this field only for major 
accounts while others may require a 


description at the finest level 


Comment ~ A second alphabetic field might contain 
special comments about particular accounts 


or may be used as a second description 
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Statistical Figure Although many comparative figures could 
be obtained from additional on-line 
files (eg. Y-T-D last year, same month 
last year) many companies will require 
budget figures or credit limit figures 


for comparative purposes 


Volume Figure 1, 2 Figures such as vehicle mileage, barrels 
of oil, bushels, pounds, etc., will be 
required on some reports. Volume fields 
can be used for this purpose. A volume 
field on one record may contain pounds 
while another record may carry mileage 


without conTlict. 


Current Dollars Amount currently being entered would 


appear here. 


Balance Dollar Balance may be a figure signifi- 
cantly different from year-to-date. 
Income items will be cleared yearly 
while the balance sheet items will be 


truly cumulative 
Year to Date May or may not coincide with balance 


Vacant Extra space should be allowed for future 
contingencies. Forward-thinking companies 
might allot specific fields for future use 
rather than a single vacant field. The 
more unused space available, the less 
effort needed to implement changes as 
needs change. The constraints on unused 
space would be storage space and proces- 


sing time. 
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PERSONNEL FILE RECORD 


Employee lAddrece 


Number 


Record Type 


INVENTORY TRANSACTION RECORD 


Sub eference |Amount Vacant or Comment 


| Numbers (a 
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contained, their format, and how to reference all files. 

The same would hold true for a second aspect of master 
information, the system programs. The programs would be written 
by the programmers and would allow the users information to be 
processed. Here too, the user who is primarily operating-system 
oriented, would not need to know the details of individual system 
programs. He should, however, be familiar with the basic function 
of the programs. Appendix A gives a basic description of the 
programs that make up the heart of this management information 
Sysicems 

A third aspect of master information, The Report Speci- 
fications, are, however, very much the concern of the user. It is 
the ability of the user to specify and change the output, that 
makes this management information system unique and valuable to 
management. 

Since this part of the system's input is the very heart 
of the system, considerable attention will now be given to The 
Report Specifications. 


A sample Report Specification input sheet follows. 
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REPORT SPECIFICATIONS 
REPORT NUMBER DATE 
REPORT AND/OR DOCUMENT 


MACRO DESIGNATION DESCRIPTION 
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The Input Form 


A form such as this would be used by any authorized 
person who required information from the system. Although extensive 
programs would be written by trained personnel to allow this system 
to function, all information that could be retrieved from this system 
would be reached through the specifications of this form. 

Many aspects of any management information system would 
be needed repeatedly in much the same format every day, week or 
month. Needs do change, however, and this form will allow even the 
repetitive jobs to take on slight variations as needs change. Less 
repetitive or one-time jobs can be specified with this form ina 
very few moments by anyone familiar with its use. 

The first part of the Report Specifications forms gives 
the title of the job, the report number, the date of the report 
(although this will automatically change as this job is repeated on 
other dates), and specifies whether an actual printed report will 
be produced or merely a ''document'' which will be processed further 
before a report is printed (or both). 

The second part of the form sets out the detailed instruc- 
tions for producing the desired output. ‘''SEQ'' or sequence allows 
each instruction to be sequenced so that operations are performed 
in the proper order. The MACRO column is where one-word instructions 
are coded. These MACROS are pre-defined to the system and have 
specific meaning to a particular system. The defining of the MACROS 


is one of the extensive jobs performed by the programmers that makes 
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it possible to produce required output without knowledge of program- 
ming and without consultation with computer specialists. 

The next column DESIGNATION accepts further instructions 
pertaining to the data to be used in a particular job. DESCRIPTION 
accepts constant data such as the titles to appear on a report and 
the spacing of all constant and variable information. 

Once the form is fully filled out, it will be processed 
by the card punch operators who will create one punch card for each 
line of instruction. These cards will then be merged with the 
appropriate control cards to be read into the system. They may 
immediate!y perform their job or they may remain in the system to 


produce a report or document at a later time. 


The Language 


The language to be learned by the user of this management 
information system consists of three main parts; the macros, the 


designations, and the descriptions. 


The Macros 
The word MACRO, in computing jargon, has come to mean a 
command which summons a number of actions or activities that will 
be performed whenever the macro itself is called forth. Here, the 
macros call the extensive routines that the programmers have program- 
med, into action to perform complex functions with a minimum of 
direction by the user. A more extensive dictionary of fifteen 


macros and their meanings appears in Appendix C but a few of the 


a 


a" a a ~ iy ings al iu yn | she a i: 


: rr sede ite! ioe qe WH THEKIOD ari ‘ ‘Snte si i. 4 


: enctiey ident Neto? alqeoca Hu! ert rele ee teow alt 


| - 
a tee te 


a ve 


¢ - 
et va tates dot aaSine oat bee sf ot ‘ean wild. os jai 
) = 
inh Jtenet, 6 ib Abagie 63 ealsiy s ‘iran idabe &I6b SHeTENED i 
: etsenieinl rey Une dassenes (te To entogs 
- ~ J ; © 
ietewrow o@ Tffw $7 suv be tftt YI ef mnot ena sone 
dese tot S165 dominio eitoi> Ii iw orl zoe age Nanuq hres Ord 1% 
. | fh 
- od daiw tecren. ot wand | (ty aby been? oizovitant Fe eotf 
eine yar't. .medeve ort dni Po ys Oe o7: eb'6a forrdryao e fa) 7108 ne 
ot-maiaye ols nt. nhinas yer yard rig doh ates wiciisa ¢temaibe ml 
: eas 
it welel b 36 Jaehusoh 1% 27eqs) 6 Saba 
a - 
- 
, : os 
Tay Ga ee a 
; i } 
Ieresetnew sith 30 Wee hs yo Oenwes i sd 02 soeupre! aft - 
Gnd ,on1sen sia peace. nit eds “We weelenon. reseye —o 4 
: setetdelisech ofa. has ents — 
7 _ ne 
oy ' av ipoh wil] ww 
; OL —— a ii 
: 7 7 *\ 
&. Nien od acod zed .uneiel enituntion thy GROAM baa sAT) 


ihiw ports, asidivitsr vo enotios to yadmun & ennownn detetas bretunes 


a) “7 


: 1 : sit ore gto telfes 2) Moeert ‘s18he: eit ou cei Soe 
aka): “ even SteMMio TON Sas thvts plait iii aes 


pe fie aris thd endijonu) ABH ey “ 10° Neqas cao oe oF 7 


— 7 
Fee 
i 


7 
> we Yen ovieninay: yet A — cd) 


oO 

inv — » a 7 

ail os bersfeegs hist ie ri ae pagni fatally y ”" on 
> * : 


32 


most commonly used ones will be examined here to help explain the 
MACRO concept. 

INPUT, for example, is used in the MACRO column of the 
instructions to indicate which files are to be used in a particular 
job. The user merely prints the word INPUT as the macro and follows 
it in the designation column by the names of the files that are 
needed. The macro INPUT will signal the computer programs to search 
out the needed files and make them ready to be processed according 
to instructions that follow. 

INCLUDE, another macro, will usually be used in conjunc- 
tion with INPUT to designate which records in the files are to be 
used. The INCLUDE macro might limit the records to be referenced 
on the files produced by INPUT to say, records numbered 100 to 1000 
and 2500 to 3000, leaving those from zero to 99 and 1001 to 2499 
untouched. 

ORDER is another macro that is usually used with INPUT. 
ORDER specifies in what sequence records are to be processed. The 
ORDER command will cause those records selected by INCLUDE to be 
re-sequenced, if necessary, to the most convenient sequence for 
processing. ORDER will also insure that records on all files to 
be referenced will appear in the same order. 

Now that the function of the macro has been examined, 


the next aspect of the language to be examined is the DESIGNATION 


column. 
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The Designations 


Both the Designation column and the Description column 
indicate what data is to be processed by the macro instructions. 
The basic distinction between the two columns is that the Designa- 
tion column deals with variables and Description deals with constants. 
Very few symbols can be used in the designation column 
but there can be a great number of combinations of the symbols. The 


two most frequently used symbols are: 


F. - designating a file number (for 
example F.2 - file number two) 


K. - designating a field number (for 
example K.2) 


It is the combination of these two symbols that allows 
the user to reference any field in any record ina file in the 
system, providing there are no security measures which prevent this. 
There is no symbol in this system that represents a record, only F. 
for file and K. for field number. The reason for this is two-fold. 
First of all, it would be extremely difficult for the user to 
determine which physical record in a file might contain the informa- 
tion that he requires. Secondly, there is no real need to refer to 
the entire record itself. By designating a field or a number of 
fields within the record as containing the key to selecting desired 
records, the records themselves can be chosen by simple reference to 


the key field. 


ae iig-et demi. wot id sane 
setnedtanioy Aylin chat: ndbsqiisesd tne Bers OM ito tia 
tity ad neisenpleah pris ni tine ach wea efadtige ant Ye¥ 
at? «a lpainyes ei 16 enolscalinos Wo sedmen dene & Od WOO a a 


a6 efodeye Weeu yiicempeh oe 
- 


igi) sadeun of) « isanntesd ~\ it 
bows -eeemun si it ~ Son Qlarkee 


sha) vedciman bist? $ gil jamtesy > a” 
As | 7 


eb ita tod Ahoeinye owt ocodt tocurl dan idmea ste o} 21 
alt af att tont tress yan al Bhst? ye sono eS of 4 
seidt, temvorny Ho Trw garue Bsn ya inode’ on) e168 Sadd enikiverg 
7 Xie Anitoa tye zinees igs) todd meaaye vide nt fodmyeron ef 2 T 
Bietooy 2b 2ldt ae? apeeny att > .28eiman id 10? OF bn m 
od Wwe es VO? Tusitle vlomewxs ad Otvew 11, MeN 
mere) ate nieine adie: of 1 & at Viens feo heyy HoteW oa 
ot wins 99 “beet: Leet on 2} acvariy frie? — 
ie ‘angie o ibis ae Sa 


34 


Another group of designations is the arithmetic and 


logical symbols: 


+ 


ole 


AS AY 


Many management information systems would not require 
further arithmetic symbols, although some systems requiring a 
higher degree of technical information might employ square roots, 
derivatives and the like. 

The single designation LINE _ is used to place heading 
information on the correct vertical position on a printed page or a 
display device. LINE is also used in conjunction with the descrip- 
tion column to fix the horizontal spacing of heading information. 

Two other designations that most systems will require 
are CONTINUE and GO TO. These designations are used in conjunction 
with logical comparisons to give directions for the sequence of 
processing. 

Other designations could be added to this list once the 
programmers defined them to the system. Once so defined, the other 


designations could be used in the designation column. 


The Descriptions 
Contained in the description column is constant informa- 
tion required by the macro and designation columns to make their 


instructions complete. Constants to be used as headings are shown 
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here along with a number to indicate where the heading or portion 

of a heading is to appear on the specified output. Any word or 

group of words that is to appear on the output, is shown in quotation 
marks, and is followed by a comma and a number that indicates the 
horizontal position on the output to be occupied by the last letter 
in the quotation. All horizontal locations are specified as one of 

a possible 132 horizontal positions. 

When the field designation (K.___) is used, the descrip- 
tion column will often contain the key numbers that are to be used 
in a particular job. For example, a report specification may need 
to process all records containing the key numbers one to nine in 
field three of the record. The total instruction for this would 


be: 


Sk a 


A single number in the description column may also refer 


to the horizontal output position of some variable specified in the 
designation column. 

The last major group of information that might appear 
as description, is ''tag information'', meaning a word that is used 
to direct the program to another point in the processing cycle. If 
the word BEGIN appears in the description column, and is not 


contained in quotation marks, then the program will return to the 
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macro BEGIN and continue processing at that point. 


A Samp le Input 


In order to show all aspects of the input forms together, 
a simple example of an input record and a report specification, are 
shown next. Assume we are dealing with file number one (F.1). We 
desire to print out the records from key number one to number nine 


in a legible fashion. 


The Record 


AMOUNT 


(Kk 2) 


Report Specifications 


MACRO | DESIGNATION DESCRIPTION 


INPUT A 
Include ~ fea 68 | 01-09 
Heading miei "Example'', 090. 
Format ‘ ‘ if arO20. 
070, 


The Output a 
Example 


100% 
50. 
150. 
20F 
75. 
100. 
50. 
150% 
20. 
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Input Files 


Before leaving the discussion of input to the management 
information system, it may be helpful to discuss the records and 
Files that will provide the actual input that will be processed by 
the system. Ina practical application, file design for this system 
would most likely be done as a joint effort of the user, with his 
knowledge of available information and desired output, and the pro- 
grammer or systems analyst with his knowledge of the internal 
workings of the computer. 

Once the files were established, changes in their structure 
could not be made easily as these changes could have far reaching 
effects on all jobs that make use of the files. The user may be 
required to set up new files, however; and he most certainly will 
have to be able to interpret what each file contains. A basic 
knowledge of records and files is therefore essential. 

A file is made up of a collection of records of similar 
design. Each record falls in a particular position in the file 
according to a sequence number that each record contains. If 
records from one file are re-sequenced according to some other 
numbering scheme, a new file is in fact created. 

In this management information system, a record wil] 
consist of three distinct parts. 

1. Record Identification - including such things as 


record type, accounts numbers, department, branch. 


eiusounae Wel 0) 2pgnett: | Safe Uielegege ete 2ef 1 ald sand 


core 
IBMBR To os/augai to rtcesalatneyitate svotss DY 
ina, abate wf aus of Wg fall 6 You 2h giederye: ais 

yo bad Bano adit fw Sere tuant (eutoe and ebiveig thle 
nésayz aids Vet npidet o6F7 ,vctteotiqqnyteotteum & ml 
ei AYIw <amew oi2 “Yo siolte iniet & ee eric adi ylanttt cr 
-ong sda tne ,dbqgddo. hevieeh bin nollentotaietdel lave to ayhe two 
Lonrednt siz ta OG lain atl ntiw Jey leas emetey2 wo vee 


Times ats Te canon 
a ; 
onitines? 167 avert Slueo zepneia Ogeny eb “i ines ie all be bios 7 
Sd Yoh seb sit .° 117 wt Yo-gaw stem seas edoy Me ne e120Ne. 

Cliw. ulnbeties toon sy bee proveword pes Ci? wen qu Jez oF ber haper - 
oiaéd A “.antedoos 2/17 dom tab geagiede) oF etdeed oF ever | 
Apiandeers stotevold! 21 elit bam eliesn 16 ombohant: ty 


abtinie te @iioow 10 woitsntlon & To qu ebemei of1t # an 
eltt evt at hottiaoq velusisyequs af) el hei bones sed vogizab - 
Th senddanoe Pios|et coon Jolt tedium sonsupe 6 ed gil 
ISti20 altior 3 Bilbréo58 SHonsupe2=61 o16. 9117 Sto mor? 4 : 
«listenin doch al, 2F alt? war 6 oe 
fiw bios. « ~wsteye aot tnoriinl . . 


38 


2. Descriptive Section - fields that will not be involved 
in any type of arithmetic or logic operation including: statements, 
comments, statistical figures. The descriptive section of a record 
is not to be confused with Description on the Report Specifications. 

3. Numerical Section - figures that could be involved in 
arithmetic or logical operations, for example, volume figures, budget 
amounts, credit limits, balance. 

In any particular file, either the Descriptive Section or 
the Numerical Section might be blank (or missing entirely) but the 
Record Indentification field must always be present. 

Each management information system patterned after this 
design will have slightly different rules for file and record design. 
Different files within a single system too, could be different. All 
files, however, will be formulated according to a set of rules or 
specifications. 

Following is a set of specifications for the records of 
a file of a management information system. Other specifications 


could be used as needs differ. 


Design of Records for a Central File 
l.. Record |.D% 


The first two digits will always be a record type code 
(numeric). 

The remaining portion of the coding block will be the 
numbers that will be used for manipulating the records. 

A table will identify each field by a "fixed dataname."' 


That is, when each record is designed, the record |.D. section will 
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have a constant appearance and fields will have a constant Set> Of. 


datanames for that record file. 


As seen earlier, each field will also be identified as 


K. 

Example: 
Major |Sub 1 | Sub 2 Dept. Branchi Vacant | 
Account 

Length 2 h Z 2 2 2 2 


This may be the coding block selected by one 
company. It would be a fixed length of 16 digits with one 
2-digit field vacant for further use. (lf this fleld is 
utilized in the future, it would likely be more convenient 
to rename it more appropriately.) Since computer tape and 
storage are relatively inexpensive, most companies would 
provide a much larger vacant section for further 
contingencies. 

The six field names selected here would always be 
used when referring to the fields involved here unless 
the ''K'' designation was used. 

A different order for the fields might be chosen. 
For example, a company that does much of its work on a 
decentralized basis might find it convenient to relocate 


"Branch! near the first of the coding block. 
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Descriptive Section 
The Descriptive Section also could be of any length. 
Once a length was chosen, however, this length would 
become fixed, until extensive programming changes were made. 
Any information that might later be displayed would 
reside here. 
There would be no restriction on whether the contents 
of this section were alphabetic or numeric. 
As in the coding block, each field within this 


section would take on a unique identification. 


enc | os [meres | mer 
3D SS) 35 35 


This example would be extremely flexible. In some 


Length 


cases, ''Descripl'' would contain a name (of a supplier or 
customer) and the others would contain an address, while 
in other instances, these fields might contain other |.D. 
numbers (not used by this system) or comments. 

The size chosen here (140 digits) would allow 4 large 
descriptive areas. Adjacent fields could make up even 
larger fields. Here too, in a practical application, 


ample room would be alloted for expansion or changes. 
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3. Numerical Section 

This section would contain all those fields that might 
entem into any sort of calcUlation, 

Because future uses of this system cannot be fully 
determined ahead of time in many instances, it would be wise to 
allow room for future expansion. 


Example 


Year-to- 
Date 

Balance 
Volume ] 
Volume 2 


a) 
< 
= 
140) 
oD 
oO 
es 


Length 12 12 12 We 12 12 12 

Each of these 7 fields would be uniquely named (eg. 
Thismon, YTD, Balance, Budget, etc.) or would bear a ''K'! 
designation. 

Some fields might contain different information in 
different records. The volume fields, for example, may 
contain pounds in some cases and mileage in others. 

When these fields were defined, equations would be 
set up to show the relationship between the fields. For 
example, there would be a relationship between ''Total" or 
"'Thismon'! (the current figure) and ''YTD'' and/or ''Balance''. 
This relationship would be defined when the system was 
initiated. Different or unusual manipulations of figures 
within these fields could be specified in a Report Speci- 


fication, but the records themselves would not change. 
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Thereafter, when the file up-date took place, the appro- 
priate figures would replace outdated figures in all affected 
fields. 

Fields such as ''Thismon'', ''Balance'', and ''Volume'! would 
be affected by monthly transactions. ''Budget'', however, would likely 
be changed only with a special transaction record that would be 
reserved for changing constant data (like description fields). 

When the various parts of this sample record are put 
together, the field identification (K.2, etc.) can be used. Each 
field can then be referred to by either its ''dataname'' or its ''K'' 
name. A more flexible system will employ the ''K'' names, although 
"'kK,7'' may be less descriptive than ''TOTAL''. The use of both should 


satisfy most needs. 
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CHAPTER I11 


OUTPUT 


In many of today's computing systems, management is indeed 
fortunate if it has a say in the design of its own reports. More 
commonly, management attempts to give the data processing people some 
idea of the information that they require, and the systems analysts 
take it from there. In more enlightened firms, management has learned 
that the art of report layout is an extremely easy one to learn and 
a most rewarding one to practice. Instead of depending on data pro- 
cessing personnel to develop useable formats, many executives have 
spent the time to design their own information reports. 

Once even the enlightened managers have chosen their 
report designs, however, changes can be made only after serious 
consideration on the part of all parties involved. If accepted, 
the changes often involve a great deal of work by the programmers, 
and are not made quickly. Changes, it seems, are made only after 
more important programming jobs have all been completed. 

In this management information system, not only are 
reports designed by the executive user or by his close aid, but 
the ''programming'' of the report by the use of the Report Specifi- 
cation forms, is also accomplished independent of the intervention 
of data processing personnel. As conditions change, the system 
user updates his Report Specifications to keep the reports he 


uses, as helpful as possible. 
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The use of Report Specifications has been touched on; 
now a look is taken at the reports themselves. Earlier in Chapter |, 
a management information system was compared to a triangle built on 
a data base of accounting information. As an examination of the type 
of output that this system could produce, output used for each of 
the purposes outlined in the management information triangle are 
examined. The most detailed reports are used by accounting personnel. 


These reports make use of the great detail gathered at the data base. 


Accounting Reports 


Detailed Trial Balance or General Ledger 


DETAILED TRIAL BALANCE 


January 1, 1971 


Page | 


Major Sub Current Y=hrD 
Branch Account Account Description Reference Vol. Amt. Vol. Amt. 


Cash 27321 10 10.00 100 100.00 


The accountant's most detailed report would be a trial 
balance of all accounts or a general ledger. Because of its great 


detail, such a report would be quite useless to higher management. 
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Accounts Payable Ledger 


ACCOUNTS PAYABLE 


January 31, 1971 


Page | 


Supplier Date 
Number Name Ret. Payable Discount Gross Net 


10 Acme Supply 3451 Feb. 15 .05 100.00 95.00 


Payroll Register 


PAYROLL REGISTER 
January 31,1971 
Page | 


Emp loyee Gross Income Pension Other Net V-T-D 
Number Pay Tax Deductions Pay Pay 


Aged Trial Balance 


ACCOUNTS RECEIVABLE 


Aged Trial Balance 


Customer Current 
Number Amount 30-60 
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From the basic information used in these reports, the 
accounting department can use the Report Specification form to 
produce other documents such as accounts receivable statements, 
payroll cheques and T-4 slips to give customers and employees 


information that they require from the system. 


Reports at the Operating Level 


Operating personnel will find some of their required 
information in the reports that the accounting department uses. 
The aged trial balance, for example, can be used to examine the 
pay habits of customers. They may, however, request less detailed 
information such as a listing of all customers with accounts over 
90 days. The information is readily available in the system and 
could be condensed very easily by the system if so instructed with 
a Report Specification. 

Operating personnel in other departments would require 


information on other phases of the business. 


Purchasing Department 


STOCK STATUS EXCEPTION REPORT 


January 1, 197] 
Page | 


Part Number Description EOQ On Hand Lead Requirements 
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Marketing Department 


SALES ANALYSIS REPORT 


(By Salesman) 


January 31, 1971 


Salesman Branch Customer 


| 10 | 


Top Management Reports 


It is doubtful if top management would require a complete 
Stock Status Exception Report on a regular basis but the monthly 
sales analysis of company salesmen might interest even the company 
president. Top management would be interested in the ability to 
make special requests of the system. Just prior to a branch manager's 
meeting, for example, the president might request a summary report 


showing sales by branch of the total company. 


BRANCH SALES SUMMARY 
December 31, 1970 


Branch Number Branch Name Sales 


1 Toronto 100,000 
Z Winnipeg 25,000 
3 Edmonton 50,000 
4 Vancouver 75,000 
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The company president might also want to see the unaudited 
balance sheet and income statement of the company as soon as the 
accountants have balanced their books for the year and have run a 
trial balance. He would merely ask for a less detailed print out 
of the accounts of the company in two Report Specifications called 


Balance Sheet and Income Statement. 


Other Qutput Media 


Modern computer technology has developed numerous methods 
of displaying the output of a computer system. After printed output, 
the most desired form for information to take is a picture ona 
display device. At the top management level especially, the use of 
remote television displays can greatly expand the usefulness of a 
management information system. To summon information in a form 
that has been catalogued, the company president would merely have 
to type in a code and the information would be displayed in front 
of him on his desk remote terminal. Information that had not been 
requested before could be called by typing in the Report Specifi- 
cations to define what was required. 

Less romantic perhaps, but also effective, would be a 
remote printing terminal which would print out required information 
on a typewriter terminal in the president's office. 

Other devices such as card punches, paper tape punches, 
plotters, and tape units could record information that would be 


processed by some other system or at a different location. 
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CHAPTER IV 


THE “SYSTEM*INSUSE 


The concept of this management information system has 
been outlined, and the basics of how the system works, have been 
examined. Now we are able to proceed with using this system to 
produce information for a company. 

The method to be used to show this management informa- 
tion system in action, will be to show the files of the company, 
the Report Specifications set out by the company, and the informa- 
tion produced for the company. The management information system 
shown here is a basic system. More specialized information may be 
requested later by the company, and more unique methods may be used 


for display. 


Background Companies 


The information requirements of two companies were studied 
in depth in preparing this paper. One company, a Calgary-based oi] 
company, had highly specialized requirements and demanded extensive 
reports to provide the U. S. parent company with information about 
the Canadian operation. Because of the secret nature of much of the 
activities of oi] companies, it has been requested that the company 
name not be revealed. In 1969, the company had expanded manual 
accounting operations to a point where the addition of more person- 
nel and more paperwork simply would not solve the burgeoning 


information requirements of the company. Management began to look 
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to computers as a possible answer to their needs. It soon became 
evident, however, that the many diverse systems in use at that time 
did not lend themselves to a single computer system. Like many 
complex companies today this company needed a system that would be 
customized to their needs and yet could be modified as their under- 
standing of their needs became clearer and these needs changed. It 
was at this point that | began the project that is presented here. 
The cost of obtaining information within this company was not of 
primary importance. Time, however, was one very important factor. 
Management information had to be produced quickly according to 
strict deadlines. The ability to change was the second important 
consideration of the oil company in its information requirements. 
The parent company frequently discarded information reports and 
requested different information. The Province of Alberta Oil and 
Gas Conservation Board also changed their information requirements 
for the company frequently, and with little consideration of the 
impact of such changes on the information system of the oil company. 
Noteworthy of this first company, then, is the fact that their 
information system had to produce highly specialized reports, they 
had to be produced quickly, and frequent changes had to be handled 
easily. 

The management information system outlined in this paper 
would satisfy the requirements of the oil company extremely well. 
Today, in fact, a computer system is in operation there, that was 
designed around the prototype of this management information system. 


Because the requirements of the oil company were highly 


ia aie) ibdeye sauqnon: steele 6 pb Vi atennd na 
ed biuow ders. dettaye, w Hotei Vubyis efits yahoo extieqnon 


- ; 


~vebnu, viedd- a betiiben 4 biped sav ln: tte yletd 99 mines] : 


yh, steeds ¢been seeds hie 2e-1he {> simded” cee sivas Yo enibanse 
rien! beinaesig. <0 Jott dauieny aif mpgad) | tute sige, etme Se ae 
We Be, eeMT ycisiqmend amebets 01 Feta tos dolspiviniperiaiaidy Fo Seog MAF, 
wedge? “smal yisy’ ante aes! eveWwoR) emi) anes 1oqal \vemting 
at eniirosea’ yliaiup begubetg 2d 02 bet na Byam te | snaepenes 

dis Tog by SAMOP vit ee Syne en yo lilde at? sont baat FINES 
ednenetupay robsemietnl est nl -yasgries fie one Yo NOt 
bee Sone? noblemen? Ve iiescit Viooupe Ty yoegens tnenoq iets 
ene 110 praedlA To emivent of atniaemotni spare ttty Sear, 
elon hupery nolyirro in | ied, bogies Gete inne to tdny ened Ree 


1 10) fie jeteblencs alaoll sty Om Gy hteoupett. Yl GHD ont 707 


viegios. To. 44% To teteye no lenadin) ally s0 apermic ove Yo dooqnl 


Tiaite eds ASED att ot nits pyMBeie 2271) eile Tote eNO 
Gadd, -eFiogey wet tlelooss yirigin eouborg, G2 ben medeve yoite " tai 


bolimed odo, 6d wacdeta sneupent bi yidotup becuherg 2d 08 Rent; 


ae 


Pa 
a 


51 


specialized, |-felt it necessary to«test’ this system on a company 
with entirely different requirements. A second company, a wholesale 
distributor of industrial and home products, was used for the other 
in-depth study. A combination system of manually-produced informa- 
tion and computer-produced information was not too satisfactory. A 
great deal of effort was required to prepare computer input and the 
output was not totally satisfactory. Since the computer programs 
were written and processed by a data centre, there was poor under- 
standing of their purpose, and needed changes were too costly to 
implement. There was a critical need for an understandable system 
that could be refined and expanded upon. The information required 
by the distribution company generally lacked any complexity. The 
needed data was readily available but the best design of the output 
was uncertain at that time. Management was not sure what form their 
reports should take. The suggestion was made that the reports 
presently being produced by the data centre, if modified slightly, 
would provide a good basic information system for the company. The 
work required to set up the input data would have to be reduced if 
the system were to operate economically. 

A data centre produced some of the information require- 
ments: 


Profit and Loss Statement 
Statement of Operating Expenses 
Aged Trial Balance 

Purchase Listing by Branch 


Sales Analysis by Salesman 
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The reports themselves were little more than a listing 
of the input prepared by the branch personnel. The sample company 
used in this chapter will employ the management information system 
to produce reports that would replace existing reports used by this 
distribution company as well as additional reports that would be 
produced by the same system. 

Of the two companies studied, the oi] company's needs were 
the most complex. The distributing company's requirements, on the 
other hand more closely approximated a ''typical'' company in any 
industry. The system presented here can handle the complexity of 
the oil company, yet is universal enough to provide information 
needed by companies in diversified fields. 

With full knowledge that any company that was presented 
as a ''typical company'', would show some typical traits, the follow- 
ing company outline is presented for a company to which the 


management information system will be applied. 


The Sample Company 


The sample company is a distribution company with five 
branch offices as well as a head office. It is an expanding company 
and has set up a numerical chart of accounts in anticipation of some 
day computerizing its information system. There are no trained data 
processing personnel in the company although management is vaguely 
familiar with the types of functions performed by computers. Since 


the company is expanding and future information needs are not 
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presently known, a flexible system is needed. Because of the 
absence of trained data processing personnel within the company, 
the information system will have to be set up by outsiders. The 
preparation of input should be as simple as possible and accounting 
and present record-keeping forms should be kept unchanged where 
possible. 

The accounting and finance departments require a system 
to produce their needed information in readable form with a minimum 
of effort and change within their departments. The marketing depart- 
ment requires a better analysis of sales and more extensive breakdown 
of sales than is produced manually. Management requires tighter 
control of all aspects of business and is particularly interested 


in inventory control. 


A Sample System 


Information Files 
Three main files comprise the basic management informa- 
tion system for the distribution company. 
1. Main accounting file 
2= Payroli@rite 


3. Inventory control file 


1. Main Accounting File: 
The main accounting file consists of a sequential group 
of master account records (record type 1). In order to maintain 


the master records, two other record types must also be designed. 
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MAIN ACCOUNTING RECORD (F.1) 


RECORD TYPE 1 
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Type 2 is an accounting transaction record that would be used in the 
daily, weekly, or monthly updating of the master accounting file. 
Type 3 is a change record that would be used to add or delete 

master records, or make some change that could not be considered a 


normal transaction. 


a. Record Identification 

Fields K.] to K.7 form the record identification of the 
main accounting record. Allowance has been made to departmentalize 
information and to isolate information about various branches. If 
management should require a balance sheet and income statement for 
one of their branches, say branch one, instructions on the Report 
Specifications need only limit the processing to all type 1 records 
containing 01 in field two (K.2). 

The balance of the record identification is made up of 
the accounting code of a particular record. Initially, the distri- 
bution company may choose to not break down accounts to all three 
sub-accounts, or they may choose to show a fine break down for only 


a few accounts. 


b. Descriptive Section 


Fields eight to ten (and possibly eleven) form the 
descriptive section of the main accounting record. Any information 
that might be required at some time, yet which need not be altered 
by a transaction, appears here. 

As an example of the descriptive information that these 


fields might contain, assume our company operates with the chart of 
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accounts shown in Appendix B. If the record in question was an 
accounts receivable record, and we were interested in the account 


of customer 05, the record would appear as follows: 


Record Type 01 

Branch 01 

Major Account 101 (Accounts Receivable) 

Sub 1 01 (from customers, partners, 
employees) 

Subez 01 (receivable from customers) 

Sub 3 05 (customer number 5) 

Description | Armet Consulting Company 

Description 2 10236 - 98 Avenue 

Description 3 Edmonton, Alberta 


c. Numerical Section 
Figures that might be altered by an accounting trans- 
action record (fields 12, 13, 14 and possibly 11) form the numerical 
section of the main accounting record. Figures contained in these 
fields would pertain to the account identified in the record identi- 
fication. They might be manipulated by the instructions of a Report 
Specification, but could be changed on the record itself only by the 
action of a transaction record containing the same record identifi- 


cation. 
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The record identification of the account transaction 
records must coincide exactly with those of the main accounting 
record, Each time a transaction record is matched with a main or 
master record, the numerical fields of the master will be updated 
by the amounts shown in the appropriate section of the transaction. 

The descriptive section would be absent from the trans- 
action record as the record can not be used to alter descriptive 
Fields. The numerical section, however, will provide figures to 
be added to, or subtracted from, their counterparts in the master 


record, 


RECORDE TYPE” 3 ACCOUNTING CHANGE RECORD (F.3) 
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The distinction between the transaction and the change 
records has been mentioned but can be summarized as the transaction 
record updates the master; the change card changes it. The record 
identification again is the same as the other types. The numerical 
fields do not appear in the change record; description does. If 
records are to be added or deleted, it is the change record that 
performs this act. 

Both the transaction record and the change record 


could include all fields contained in the main accounting record, 
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This would, however, be redundant and the change and transaction 


records would be unwieldy to produce and handle. 


2. Payrotl File: 

The second major file employed by the distribution 
company is the payroll file. Although the records of this file 
could be expanded to make this file a personnel file as well as 
a payroll file, this has not been done here. A vacant area of one 
hundred characters has been left, however, to perform this function 


at a later date. 


RECORD TYPE 4 PAYROLL MASTER (F.4) 
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a. Record Indentification 

The record indentification here consists of only three 
Pie ldSA(KSIEM Ke 2ieK3). Ett isiclear "rem ethils ‘that thepayrol!l file 
as it now exists can never be processed directly with the main 
accounting file. This convention is adopted here but the payroll 
records could form a part of the main accounting file. By retain- 
ing the same record identification as the main accounting record, 
the payroll records could fall into the main accounting file. 

Referring again to the sample chart of accounts in 
Appendix B, the payroll record for employee number 121 could exist 


in the main accounting file and be identified as follows: 


Record type 04 

Branch 01 (or other branch) 
Major Account 350 (production expense) 
Sub | 01 (company labor) 

Sub 2 121 (employee number) 


The balance of the information shown in our sample pay- 
roll master record could follow next. The only limitations would 
be that the total record length be equal to those of the other main 
accounting records and that care be taken in the processing to see 
that account transaction records were not used to update the payroll 
records. 

The convention chosen in the sample payroll master has 
the disadvantage of creating a wholly new file type, but has the 
advantage of eliminating possible errors caused by accounting trans- 


actions being used to update payroll records. 
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ee Descriptive Section 


If the payroll master is not used as the personnel file, 
the descriptive section (K.3, K.4, K.5, K.6, K.7) is similar to 
that of the main accounting record. If additional personnel informa- 
tion were added in the vacant space provided, however, the descrip- 


tive section would be much more extensive. 


c. Numerical Section 
The numerical section of the payroll master record would 
be extremely large if it were to allow for all the possible deductions 
and combinations of wage payments that could be possible. 
The numerical section set up here would allow a great deal 
of information pertaining to labor costs to be determined. The 
preparation of yearly T-4 slips would be an easy task with all this 


information available. 


RECORD TYPE*5 PAYROLL TRANSACTIONS (F.5) 


KeephncZengen3 a exh) 


Because the payroll master is so extensive, the payroll 


transaction record can be kept extremely simple. Only regular 
and overtime hours worked would have to be recorded along with 


unusual deductions that are not handled in a standard way. 
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RECORD TYPE 6 PAYROLL CHANGES (F.6) 


In Tax Rate 


_Reg Rate 
UIC Ded 
CPP Ded 


fae Cathe 11 
Because the payroll master record contains such a large 

amount of constant data, the change record must also be extensive. 

As well as changes in name and address, rates of pay and deductions 


could also occur and would have to be implemented with the change 


record. 


3. Inventory Control File: 

The third file to be used by the distribution company is 
the inventory control file. Again by appropriate coding this file 
could be resident with the main accounting file, but there would be 
little advantage to this. A merger of these two files would make 


the accounting file unwieldy. 


RECORD TYPE 7 INVENTORY MASTER RECORD (F.7) 
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The record indentification would be made up of the record 
type number (7), a system coding number, and a part number. In 
some industries, the part number might also be used as the system 
coding number but in distributing, there are many different systems 
of part numbers that have to be used. By adding a system coding 
number, all parts can be included in one numbering system. A cross 
reference chart would show the relationship between the manufacturer's 
part number and the coding number. 

The descriptive section would contain the name of the 
part, the economic order quantity, number of parts needed to fill 
orders during the lead time, the price of the part and its cost. 
The numerical section would consist of the single field, quantity 


on hand. 


RECORD TYPE 8 INVENTORY TRANSACTION (F.8) 


Only quantities sold or received would be recorded with 


the transaction record. 
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Changes to cost figures and retail selling price would 
be made with the change record. As more sophisticated methods of 
computing economic order quantity are employed, the E0Q field can 
also be changed using this record. 

Having looked at the main files used in a distribution 
company's information system, attention is now given to the output 
of the management information system and the specifications used to 


obtain the output. 


Specifications and Output 


The following instructions refer to the files just 
outlined, and show the information that the user would have to 
give in order to produce each report using the management informa- 


tion system. 
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001 Acme Moving and Storage 01 


001 Acme Moving and Storage 12/8/68 01 26375 
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STATEMENT # 0001 


SOLD TO Acme Moving and Storage January 1, 197] 
409 Bentall Building 
Edmonton, Alberta 


SALESMAN ACCOUNT 


20.00 
100.00 
100.00 CR 


125.00 


EP TL 
Reports such as accounts receivable statements can be produced on 


preprinted forms. 
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REPORT SPECIFICATIONS SALES ANALYSIS (BY SALESMAN) 


REPORT NUMBER 05 DATE January 1, 1971 
REPORT AND/OR DOCUMENT 


SEQ } MACRO DESIGNATION DESCRIPTION 
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January 1, 1971 
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Note: 
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Page 0] 


Amount 


100.00 
50.00 
50.00 

200. 00% 


50.00 


This Sales Analysis Report could be produced without 


keeping Line Items from invoices. 


If Line Items were 


were retained (for inventory purposes) a much more 


extensive sales analysis by product or product within 


salesman could be done. 
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Expansion of the System 


Continuing with the sample distriubtion company, expansion 
possibilities for a basic managment information system can be 
examined. 

The easiest area in which to expand the system is to 
produce more reports than presently produced by the basic system. 
The accounting department might decide to produce monthly income 
statements and balance sheets using the system, or an accounts 
payable register might be added. The marketing department might 
decide to view sales by other categories than just salesmen. 

The next level of sophistication for this sytem would 
involve the use of some sort of inquiry. An inquiry would differ 
from a report in that the inquiry would be a special request for 
information not normally requested, or a request for information in 
a format different from what is usually requested. 

Top management would be particularly interested in this 
feature of the system since it would allow quick answers to ques~- 
tions posed by the manager. Inquiry in its simplest form would 
involve the same procedure as for reports except the processing 
would follow immediately after the information request. A more 
sophisticated form of inquiry would involve the iuse of some sort 
of remote terminal to make the information request. 

A typewriter terminal could be used to type in the 


report specifications for an inquiry or it could be used to call 
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forth previously catalogued report specifications that would 
answer the inquiry. 

A more recent development, the cathode ray tube console 
(CRTC) allows inquirtes to be keyed iin on a console and the 


answer to the inquiry displayed on a television tube. 
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CHAPTER V 


CONCLUSION 


The information system presented here is a concept or 
outline. It is not a set of constraints which will apply to some 
companies and not to others. It is adaptable to a wide range of 
companies' information requirements. 

lt is hoped that at this stage, the reader is convinced 
that management information systems are a needed development for 
today's companies and that this management information system is 
workable and useful. If the reader is in agreement with the utility 
of this management information system, it may be helpful to conclude 
this paper with some direction for management to take to begin the 
implementation of this management information system. 

In 1958, Adrian McDonough observed: ''Half the cost of 
running our economy is the cost of information. No other field 
offers such concentrated room for improvement as does information 
Seinen Still, however, many managers seem content to delegate 
the development of their information systems to technical specialists. 
Any manager accepting the direction of this paper will become 


involved. 


Before looking at a four-point outline that could be 


Mitoday's Office-Room for Improvement,'' Dun's Review and 


Modern Industry, September, 1958, p. 50. 
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followed by management in developing an effective management 
information system, it is wise that management first take a broader 
view of their information plan. 

Several years ago, Marshall K. Evans and Lou R. Hague 
presented.a “Master Plan’, for information systems that is stil] 
valid yee They caution management against becoming involved in 
detailed information plans prior to examining (a) the long-range 
plans of the corporation and (b) the present information system. 
Short-run changes in procedure, consistent with the overall company 
plans, can often be suggested by an examination of the present system. 
Also prior to detailed development work, Evans and Hague suggest 
assigning time schedules and fixing responsibility for all aspects 
of the project. Clearly, these are not tasks to be assumed by 
anyone but management personnel. 

Having thus been cautioned to keep information planning 
within broad corporate plans, the manager might proceed by following 


this outline: 


A Manager's Guide 


to Developing an MileSe- 


1. Ready the organization: 


The organization of all departments must be examined 


aNarshall K. Evans and Lou R. Hague, ''Master Plan For 
Information Systems'', Harvard Business Review, January-February 


1962, pp. 92-103. 


3 John Dearden, ''How to Organize Information Systems,'! 
Harvard Business Review, March-April, 1965, pp. 65-73. 
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and all responsibility clearly defined. The efforts of various 
groups such as management, new product groups, market research per- 
sonnel, control and finance departments, systems analysts, and 
programmers must be co-ordinated. Responsibility for the design 
and development of each stage of the management information system 
must be decided. Many approaches are available for fixing respon- 
sibility. They range from a complete reorganization of the 
organization (perhaps the ideal solution but often impractical), to 
retaining present departments and adding a co-ordinator who will 
co-ordinate the activities of the various departments and the 
systems people. Under this latter system, all departments within 
the organization would have to have similar co-ordinators. 

2. Choose a level of sophistication: 

As a general rule, it is usually best to implement a 
well-designed basic system as the system users become more sophisti- 
cated in their use of it. M.1I.S. makes use of such concepts as 
decision theory, model building, simulation, and management by 
exception. Decision theory is a term used to describe a collection 
of techniques for logically weighing out the factors in a problem 
and assigning numerical values to them. Model building and simula- 
tion are techniques of decision theory. Management by exception 
is a system of identification and communication that signals the 


manager when his attention is needed, and remains silent when his 
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attention is not feat weed te These devices, all very essential 
elements of scientific management, can be added once a basic modular 
system such as the one outlined in this paper is operational. 

3. Determine major techniques to be used: 

The nature of the data bank, the type of data display 
and presentation, and the selection of the computer hardware or 
data centre are all important considerations that should not be 
overlooked by management. In this area, technical specialists can 
be extremely useful but they should not dictate these items. A 
common mistake here is to select these rather mechanical aspects 
of the system prior to clarifying exactly what the system is to 
accomplish. The result of this approach is fitting the management 
information system not to company requirements, but to the computer 
hardware. 

4, Operate within budgetary constraints: 

All the aspirations of management for a suitable manage- 
ment information system must be tempered by the limitations of the 
budget. An immediate reaction by some might be: Why not apply the 
principles presented here to a manual system and eliminate the 
need for a computer entirely? It is true that many of these princi- 
ples could be applied to improve manual systems, but a computer- 


based management information system will always be superior for two 


Sor a lively discussion of the jargon of M.1.S. see: 
William R. Kelly, ''Don't Let Those Smartmouth MBA's Cow You," 
Marketing/Communications, September, 1968, pp. 48-60. 
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reasons: (1) speed, and (2) capacity. Seldom is it economically 
feasible to meet the objectives of a management information system 
by manual means. 

Alfred Hawkins, Vice-President of North American Rockwell 
Corporation, in a speech to a marketing conference in New York, told 
his listeners: ‘Don't resist computers - your competition won't." 
He went on to advise personnel to become more knowledgeable about 
computers and application in their area of interest and to take a 
more realistic view of what can be accomplished now by utilizing 
existing techniques. 

Management information systems definitely have their place 
in present day organizations. Properly conceived and implemented, 
they can aid better decision making, reduce inventory, expand sales 
analysis and make sales forecasting more accurate. The prime 
ingredient of a successful management information system, is 
management involvement. Without it, most management information 
systems will be unsatisfactory. 

Contrary to much that we read, most companies are just 
now planning and implementing their information systems. Some 
companies are still awaiting some grandiose system that will solve 
all of their information needs, but most now realize that we now 
have the technology to implement useful systems. Implementation of 
basic modular systems, like the one proposed in this paper, appears 


to be the best way to solve fully sophisticated systems in the end. 


No longer is M.1.S. a thing of the future. 


Alfred Hawkins, Marketing, October 25, 1968. 
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APPENDIX A 


SYSTEM PROGRAM 


Five basic programs make up the heart of this system. 
For any given operation one or more of these programs will be used. 
As an example, if the system was fully updated and a top management 
official wanted to make an inquiry, the first three programs, The 
Balance Run, sort to Master Sequence, and The Master File Update, 


would not be used. 


Program No. |. Balance Run: 

Whenever batch processing is used to update the central 
file, all input must be balanced. Each batch submitted must have 
an adding machine tape of all entries in that batch ( or when line 
items are to be keypunched, one page's total will be one adding 
machine entry). The program will sum all dollar amounts, and hash 
totals if requested, and attempt to zero balance to a total record 


which will contain the adding machine-tape total. 
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DIAGRAM A 


Journal 
Vouchers 


Invoices 


Code all 


Documents 


K/P = K/V 


Batches of 
Input 


One or more 
Batches 


User 
Checks 
for 
Balance 


Balance Run 


Balance patance 


Listing r 


Program No. 2. Sort to Master Sequence: 

Whereas Program No. 1 Balance Run would be run as often 
as convenient to condense input records into a neater medium such 
as Magnetic tape, the Sort to Master Sequence program would be per- 
formed only once prior to the actual updating of the system. If 
records were to form more than one file for some reason, there might 
be additional sorts performed at this stage also. 

The frequency of use of the Sort program would depend 
on the level of sophistication of the Management Information System. 
The simplest system might require this run only once a month, whereas 
more complex systems might make this a daily operation. 

For many companies, the most logical sequence of the master 
file will be the same order as the chart of accounts. That is, 
Balance Sheet items, would be followed by Income Statement items in 
the order that they would appear in these two reports. 

When this is the sequence, and is as straightforward as 
this, a sort utility will perform the task of this program. 

When the master file sequenced is unique, a more complex 
program perhaps employing a Table Lookup for sequencing will be 
employed. 


DIAGRAM B 
Sorted Batch 


Tape in Master 
File Sequence 


When all batches for the processing period have been received 


they are sorted to master file sequence. 
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Program No. 3. Master File Update: 

This program would consist of a fairly straightforward 
File update with the year-to-date master being updated with al] 
Current entries. 

A major deviation from a standard file update would be 
that certain flagged accounts might be kept on an open item basis. 
In order to maintain the detail of current updating entries, the 
usual balance forward form of records might be expanded to show all 
entries to an account on an individual basis. These accounts would 
have to be treated in a special manner. Accounts Receivable and 
Payable might be dealt with in this way. 

A by-product of this update, a detail list of opening 
entries and closing balances could be used as a Trial Balance. If 
aging is required, a document drawn off at this time could serve 
as input to a later program where an aging subroutine could be 
emp loyed. 

Current entries would also provide input to Program No. 


4 where only current figures might be needed (eg. Accounts Payable). 
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“The current entries tape may form the input 
to the selection run (eg. Payables) 


Program No. 4. Selection Program: 

This program would be run each time a report (or document) 
of any type was to be produced. Normal daily or monthly selections 
would be coded so that they would automatically be produced each 


cycle. One-time or infrequent reports could be stored and used 


only on request. 
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Report Specifications specified by the system user would 
provide the constant information to this program which would merge 


this information with file information to produce a Report/Document 
tape. The report specifications would specify sequence and format, 
where format falls within the ''standard'' type, as defined for a 
particular system. More complex formats or those requiring special 
manipulating would be processed further using some other program. 

In the simplest system, one pass would be required for each 
set of specifications. More sophisticated programs might make sev- 
eral selections at a single pass. There might be the requirement for 
other input tapes. Those reports that do require other history tapes 
would fall at the end of the report specification tape and would 


signal the operator to mount the appropriate tape. 
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Program No. 5. Production of Reports: 


In order to visualize any processing that has gone before, 
this, or some other specially designed program, would follow Program 
No. 4 in all cases. 

The Production of Report program will process only the 
output tape of Program No. 4, as well as printing reports of standard 
formats. This program will perform calculations as designated by 
the individual report and document specifications. Its limitations 
as far as the complexity of the report that it will produce are 
programmed in during the system design. The simplest system would 
not do complex calculations and would have limits on the format of 


such things as total lines. 
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APPENDIX B 


A SAMPLE CHART OF ACCOUNTS 


Following is the major portion of a Chart of Accounts 
designed and used by a Calgary-based petroleum company. It has the 
advantage for this study of being designed with data processing in 
mind, It would work very nicely with this management information 


system without any changes at all. 


Balance Sheet Items 
Assets 


Current Assets 
100 Current Cash 
01 Deposit Accounts 
02 Expense Accounts 
03 Petty Cash 
10] Accounts Receivable 
01 From Customers, Partners, Employees 
01 Customers 
02 Partners 
03 Employees 
02 Allowance doubtful Accounts 
03 Accrued Receivables 
O04 Sales Tax Refund 
102 Marketable Securities 
01 Securities 
02 Short Term Investments 
103 Inventories 
104 Deposits 
01 Property 
02 Refundable Tax 
105 Prepaid Expenses 
01 Rent 
02 Insurance 
03 Other 
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Fixed Assets 
110 Work in Progress 
01 Controllable Equipment 
02 Non-controllable 
03 Installation Costs 
04 Casing 
200 Surface Casing 
201 Production Casing 
05 Intangible Materials 
06 Direct Drilling and Service Expenses 
200 Footage 
201 Daywork and Standby 
202 Turnkey 
203) Dial Bites 
204 Boiler 
205 Fuel and Water 
206 Rig Move 
207 Camp Expense 
208 Directional Drilling 
209 Fishing 
ZIONSEGVice sig 
O07 Mud and Additives 
08 Formation Evaluation 
200 Electrical Logging 
201 Nuclear Logging 
202 Coring 
2ZOswridiestem, Tests 
204 Core and Fluid Analysis 
09 Cementing and Completion 
200 Cement - Surface Casing 
201 Cement - Production Casing 
202 Cement - Other 
203 Casing and Tubing Testing 
204 Cement Logging 
205 Correlation Log 
206 Perforating 
207 Acidizing 
208 Fracturing Service and Material 
209 Displacement Oi] 
210 Abandonment Costs 
211 Rentals 
10 Lease and Roadway Expense 
200 Survey 
201 Location Preparation 
202 Road Maintenance 
203 Lease Clean-up 
204 Fencing 
205 Damage Claim 
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11 Supervision 
200 Geological 
201 Engineering 
202, Construction 
203 Communication 
204 Administrative Overhead 
12 Geophysical/Geological 
200 Acquisition 
201 Field Work 
202 Processing 
203 Interpretation 
13 Miscellaneous 
14 Land Purchases 
15 Third Party Charges 
200 Feasibility Study 
201 Engineering 
202 Miscellaneous 
16 Clearance to Partners 
17 Clearance to Company Accounts 
Lands and Leases 
01 Producing - Acquisition Costs 
02 Capped Gas - Acquisition Costs 
03 Non-Producing - Acquisition Costs 
O04 Other 
05 Producing - Land Rights Purchased 
06 Non-Producing - Land Rights Purchased 
Exploration and Development 
OF-Produciing O11 
02 Producing Gas 
03 Gas Plants 
O04 Gathering Lines 
05 Suspended 0i1 
06 Capped Gas 
Plant and Equipment 
01 Producing Oi] 
02 Producing Gas 
03 Gas Plants 
04 Gathering Lines 
05 Suspended Oi] 
06 Capped Gas 
07 Automotive 
08 Buildings - Semi-Permanent 
09 Buildings - Permanent 
10 Office Furniture and Fixtures 
11 Leasehold Improvements 


Depletion Allowance Account 

Depreciation Allowance Account 

Organization Expense 

Deferred Charges and Credits 

01 Notes Receivable - Advance to Subsidiary 
02 Notes Receivable - Advances - Exchange 


Investment 
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Current Liabilities 

200 01 Accounts Payable 
02 Accrued Payables 
03 Accrued Wages 

201 Dividends 

202 Provision for Income Tax 

208 O1 Investment Allocation - Partners Share 
02 Investment Allocation - Companies Share 

209 Budget Appropriation 


Long Term 
210 Notes Payable 
211 Mortgage Payable 


Other Liabilities 
220 Head Office Control 


Shareholder's Equity 

221 Subscriptions Receivable 

222 O01 Preference Shares 
02 Common Shares 

223 O1 Contributed Surplus 
02 Retained Earnings 
03 Dividends 

224 Profit and Loss 


Revenue and Expense 


300 Revenue 
01 Oil Sales 
02 Gas Sales 
03 Sulphur Sales 
04 L.P.G. Sales 
05 Royalty Income 
06 Trucking 
07 Crown Royalty - Oi] 
08 Crown Royalty - Gas 
09 Crown Royalty - Sulphur 
10 Freehold Royalty 
11 Accrued Expense 

350 Production Expense 
01 Company Labour 
02 Company Transport 
03 Contract Operating 
04 Fuel and Power 
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05 Repairs Maintenance 

06 Dewaxing 

07 Well Workover 

08 Pump Rod Jobs 

09 Road Lease Maintenance 
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BEGIN 


CALC 


DATE 


ELSE 


FORMAT 


HEADING 


INCLUDE 


INPUT 


OR 


Kid 


APPENDIX C 
MACRO DICTIONARY 


a term that indicates two variables or constants enter 
into a logical action 


signal for processing to begin 

used after instructions about what files, records, and 
Fields are to be used, and the sequence of records 

has been established. 


(calculate) indicates some arithmetic and/or logical 
work is to be done 

must be followed by designations of what calculations 
are to be prepared 


calls the current date from the system 


a logical term that directs that if one course of 
action is not taken then another must be 


signifies that the description to follow will refer to 
the format or positions, on paper or some other medium, 
that are to be occupied by items specified in the 
designation column 


indicates that variable information from the designation 
column or constant information from the description 
columns are to be used as headings, and as such will be 
repeated as needed when new pages are used 


a logical term that indicates a decision of some sort is 
to be made. IF, followed by a variable or constant, is 
often followed by OR or AND 

Example: IF A OR B AND C THEN D 


indicates what records are to be considered ina 
particular process 


indicates which files are to be used in the processing 
a logical term used in the decision process showing that 


an exclusive situation is to be examined 
Example: IF A OR B THEN C 
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ORDER 


PAGE 


PRINT 


SUMMAR 


THEN 


TOTAL 


used to establish the order of records to be processed 
the designation field will indicate the fields that 
establish the sequence of records 


calls the next page number to be used and the word 
page, so they are available to be printed 


gives the command to print data that has previously 
been formatted for printing 


(summarize) indicates the level of detail that is to 
be retained and reported in a particular job 


a logical term that follows the decision process and 
signifies what to do under one set of conditions in 
the decision 

Example: IF A OR B THEN C ELSE D 


indicates that totalling is to be done on fields 
specified in the designation column 
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